C esarean delivery is typically indicated as a method of delivery (MOD) when it is considered safer than vaginal delivery. Although the World Health Organization recommends a 10% to 15% cesarean delivery rate, most countries exceed the recommendation.
singleton newborns. Of the 4900 respondents in the IFPS II study, approximately 3000 answered the neonatal questionnaire. In total, 2560 responded to the question pertaining to the type of feeding at hospital or birth center discharge (herein "hospital discharge").
Questionnaires that were either missing data about their MOD or other covariates adjusted in the multivariable model were excluded.
The main outcome of interest was exclusive breastfeeding at hospital discharge. The questionnaire asked, "When you left the hospital or birth center, how were you feeding your baby?" Options included "breastfeeding only," "formula feeding only," or "both breast and formula feeding." A dichotomous exclusive breastfeeding variable was created by coding breastfeeding only responses as "yes" for exclusive breastfeeding and formula feeding only or both breast and formula feeding responses as "no" for exclusive breastfeeding.
The primary independent variable was MOD, which was coded as a dichotomous variable. The questionnaire asked "How was your baby delivered?" Responses indicating vaginally and not induced or vaginally and induced were categorized as "delivering vaginally," and responses indicating a planned cesarean delivery or an unplanned or emergency cesarean delivery were categorized as "cesarean delivery."
Covariates included mother's age, marital status, race or ethnicity, education, prenatal smoking, gestational age, neonatal intensive care unit (NICU) stay, previous cesarean delivery, and prenatal intention to exclusively breastfeed. The percentage of federal poverty level in IFPS II was calculated using the household size and income. We calculated body mass index (BMI) using the formula BMI=(weight, lb/[height, in]) 2 ×703. To determine the gestational weight gain during pregnancy, we used the Institute of Medicine's revised cutoffs for gestational weight gain: underweight (BMI<18.5; recommended weight gain: 12.5-18 kg), normal weight (BMI=18.5-24.9; recommended weight gain, 11.5-16 kg), overweight (BMI=25.0-29.9; recommended weight gain, 7-11.5 kg), and obese (BMI≥30; recommended weight gain, 5-9 kg). 18 The World Health Organization recommends that newborns and infants be exclusively breastfed for the first 6 months, with continued breastfeeding for at least 12 months. 8 Other studies have found no statistically significant association between MOD and breastfeeding initiation.
10,12
None of these studies 10-13 examined the association between MOD and exclusive breastfeeding at hospital discharge. In this context, we examined the association between MOD and exclusively breastfeeding at hospital discharge after adjusting for potential confounders.
Methods
We used data from the Infant Feeding Practices Study II (IFPS II) 17 Frequencies and proportions were used to describe the data. The association between MOD and exclusive breastfeeding was examined using a χ 2 test. To determine the independent association of MOD and exclusive breastfeeding, we used multivariable logistic regression analyses and adjusted for potential confounders. We determined which covariates to include in the multivariable A limitation of the current study is that the IFPS II data were collected by women volunteering to complete a mailed survey, which makes it susceptible to volunteer bias, recall bias, and selection bias. This problem is furassociated with exclusive breastfeeding at discharge.
Our findings are consistent with and add to existing literature that has reported a negative association between cesarean delivery and breastfeeding. 11, 13 The mechanisms for having lower odds of exclusive breastfeeding at hospital discharge could be multifactorial, including hormonal, social, or procedural causes. [19] [20] [21] [22] For example, several studies have shown that certain types of anesthesia can affect lactation. [23] [24] [25] Other possible causes include delayed breastfeeding initiation after cesarean delivery, maternal-newborn separation, and possible delayed lactogenesis.
26-28
The 2 widely known hormones that play a major role in lactation are the pituitary hormones prolactin and oxytocin. 29 Milk production is controlled by prolactin levels, and milk ejection occurs in response to a surge in oxytocin. 29 Prolactin periodically surges to stimulate many processes during pregnancy, including lactation and breast tissue development. 30 Several studies have explored the specific roles and mechanism of action of the hormone prolactin during pregnancy and postpartum period. [31] [32] [33] After delivery of the placenta, the inhibitory factors of prolactin decrease, including progesterone and other placental hormones. 34 Further investigation of the biochemical mechanism of action associated with MOD on hormonal changes that affect lactation is important.
The current study found other factors that showed statistically significant associations with increased odds of exclusive breastfeeding at hospital discharge. These factors included race or ethnicity, education, gestational age, and prenatal intention to exclusively breastfeed, all of which have been previously noted. A large national sample size, the diversity of the women who responded to the survey, and our ability to adjust for as many confounding variables as possible constitute some of the strengths of the current study.
Breastfeeding provides many nutritional, immunologic, and health benefits for newborns and infants. 
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